: cognitive ecology monogamy pair bond prairie vole social recognition Social recognition is an integral component of behaviour that underlies many much larger behavioural suites. For example, monogamous pair bonding is relatively meaningless if an individual cannot recall with whom the bond was with. The prairie vole, Microtus ochrogaster, is a socially monogamous rodent, well known for its long-term pair bonds between males and females. Although previous work has shown that bonded males reliably spend more time with their pair-mate over an unfamiliar female, recent work has demonstrated that single male prairie voles do not discriminate between females. This discrepancy raises the important question: do paired males distinguish between nonmate females? We asked whether pair bonding alters the expression of social recognition in male voles by comparing social recognition of single and pair-bonded males using the habituation/dishabituation paradigm. We found that pair-bonded, but not single male prairie voles showed social recognition of (nonmate) females, suggesting a shift in cognitive behaviour after pair bond formation. This difference was not due to differences in motivation to engage in social exchanges, as males attempted to contact unfamiliar females at similar levels. Based on these data, we speculate that the stage of life (single or bonded) influences the relevance of attending to social information of same-and opposite-sex conspecifics.
Social recognition is an integral component of behaviour that underlies many much larger behavioural suites. For example, monogamous pair bonding is relatively meaningless if an individual cannot recall with whom the bond was with. The prairie vole, Microtus ochrogaster, is a socially monogamous rodent, well known for its long-term pair bonds between males and females. Although previous work has shown that bonded males reliably spend more time with their pair-mate over an unfamiliar female, recent work has demonstrated that single male prairie voles do not discriminate between females. This discrepancy raises the important question: do paired males distinguish between nonmate females? We asked whether pair bonding alters the expression of social recognition in male voles by comparing social recognition of single and pair-bonded males using the habituation/dishabituation paradigm. We found that pair-bonded, but not single male prairie voles showed social recognition of (nonmate) females, suggesting a shift in cognitive behaviour after pair bond formation. This difference was not due to differences in motivation to engage in social exchanges, as males attempted to contact unfamiliar females at similar levels. Based on these data, we speculate that the stage of life (single or bonded) influences the relevance of attending to social information of same-and opposite-sex conspecifics.
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Social recognition is a fundamental cognitive ability that contributes to most aspects of behavioural biology. Social recognition can be thought of as the ability to process and subsequently make use of social information, enabling animals to discriminate among conspecifics and socially interact based on past experiences. Without this ability an animal would be unable to differentiate between kin and potential mates, neighbours and intruders, dominant and submissive conspecifics, healthy or diseased individuals, or their own versus another's offspring (Carter & Keverne, 2002; Choleris, Kavaliers, & Pfaff, 2004; Colgan, 1983; Kavaliers, Choleris, Agmo, & Pfaff, 2004) . The role of social recognition in these behaviours has obvious significant implications for fitness.
A pair bond between two individuals forms the foundation for a monogamous relationship. Such a bond requires much more than simply positive affiliative behaviour directed towards the pairmate. The need to identify and discriminate a mate from other conspecifics is crucial if an animal is going to establish a bond that lasts longer than a single encounter. Therefore, although it may not often be discussed in this way, social recognition is a necessary component of monogamous relationships.
Social recognition has been studied in a number of species. However, much of the attention has focused on traditional laboratory rodents, like mice (Mus musculus) and rats (Rattus norvegicus), and indeed significant progress towards understanding the mechanisms that underlie social recognition and some of the contexts in which social recognition emerges has been gained (Bielsky, Hu, Szegda, Westphal, & Young, 2004; Choleris et al., 2003; Ferguson, Aldag, Insel, & Young, 2001; Ferguson, Young & Insel, 2002; Kogan, Frankland, & Silva, 2000) . For example, several studies have implicated the neuromodulators oxytocin and vasopressin (and their respective receptors OTR and V1aR) in the lateral septum as necessary for social recognition (Bielsky, Hu, Ren, Terwilliger, & Young, 2005; Everts & Koolhaas, 1999; Ferguson et al., 2002) . Unfortunately, these species do not form monogamous pair bonds.
Prairie voles, Microtus ochrogaster, are particularly useful in studies of social behaviour because they are socially monogamous (Carter, 1998; Carter, DeVries, & Getz, 1995; Getz, McGuire, Pizzuto, Hofmann, & Frase, 1993; McGuire, Getz, Bemis, & Oli, 2013; Ophir, Phelps, Sorin, & Wolff, 2008; Solomon & Crist, 2008) . Although some males and females in the population are known to engage in extrapair mating (Ophir, Phelps, et al., 2008; Solomon, Keane, Knoch, & Hogan, 2004; Wolff, Mech, Dunlap, & Hodges, 2002) ,
